THEORIES   OP   PHOTO-ELECTRIC ACTION

impact between electrons and the molecules of the body. In
order to conform with the Second Law of Thermodynamics

it is supposed that the forces exerted during the collision
between a corpuscle and a molecule vary inversely as the
cube of the distance between them, and further, that the
collision may be regarded as taking place, not between the
corpuscle and the molecule as a whole, but between the cor-
puscle and a system sxich as an electric-doublet of constant
moment with its negative end pointing to the corpuscle.
Suck doublets may be supposed dispersed through the mole-
exiles, the systems being of the same character in whatever
molecules they are found* If AB is a doublet with the positive
end at B, a corpuscle P can have a state of steady motion
when P describes a circle whose plane is perpendicular to AB
and whose centre lies on AB produced. This steady motion
is not permanent, for if the particle were started with a radial
velocity it would slowly drift away* But we may suppose
the system to remain in this state dxiring the time occupied
by a few light vibrations.

It is shown that in sxich motion the kinetic energy is pro-
portional to the frequency. If a light wave of the same
frequency passes through the body, the electric forces in the
wave might tend to twist the axis of the doublet so as to
alter the angle between that axis and the direction of the
corpuscle, and if the alteration produced by resonance is
sufficiently great the corpuscle might be liberated with prac-
tically the same kinetic energy as it possessed in the steady
motion. Thus the energy of emission would be proportional
to the frequency of the light. Since systems having the
proper frequency may occxxr only in a small number of mole-
cules, we can explain why the nximbcr of particles emitted is
found to be small compared with the total number of mole-
cules passed over,

In "discussing at a later date * the " unit theory " of light

J, J. Thomson points out that in all cases where this con-.

ception of the unitary character of light is helpful we have to

deal with transformation of energy.   He suggests that when-
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surrounded by rings of corpuscles.
